Introduction. Breast cancer is the most common cancer among women worldwide. In the Philippine National Cancer registry, 1 in every 13 Filipino women is likely to suffer from breast cancer. Fine needle aspiration cytology (FNAC) is a safe, accurate, fast and economical technique practiced worldwide in breast cancer diagnosis.
INTRODUCTION
Breast cancer is the most common cancer in the Philippines, comprising 16 percent of the 80,000 cancer cases in 2010. The country has the highest incidence of breast cancer in Asia and an estimated 3 out of 100 Filipino women will have the disease before age 75 with mortality rate of 1 out of 100 according to the Philippine Society of Medical Oncology in 2012. 1 It has become so common that one out of every thirteen Filipina is expected to have this disease. Early detection and accurate diagnosis of breast lesions is imperative for the appropriate medical management.
Fine needle aspiration (FNA) cytology has become a widely used and cost-effective tool in the assessment of breast masses. 2, 3 The current practice is to classify cytological results into one of the five categories ranging from C1 (insufficient material); C2 (benign); C3 (atypical); C4 (suspicious) and C5 (malignant). 4 This system helps the cytopathologist define uncertain areas and for clinicians to properly manage their patients. The standardization for reporting breast cytology cases was initiated by Britain's National Health Service Breast Screening Programme. 5 It serves as a common language among all health care professionals involved in breast care management. a core needle or an open biopsy is done. Philippine standards on FNAC have not been established. 16 
OBJECTIVES General objective:
• To assess the value of FNAC as a rapid diagnostic tool in the local setting with the expectation to provide an immediate and highly reliable diagnosis in more than 90% of breast lesions.
Specific objectives:
• To determine the sensitivity and specificity of FNAC as a diagnostic tool.
• To determine the risk of malignancy of the individual categories (C1 -C5).
METHODOLOGY
Fine needle aspiration biopsy (FNAB) is done by pathology residents, pathologists, and cytopathologist in the Histopathology Section of the Governor Celestino Gallares Memorial Hospital, a research and training institution in Bohol, Philippines. These were palpation-guided using a G23 x 1" needle attached to a 5.0 ml syringe. Direct conventional smears were prepared from each pass and immediately fixed in 95% ethyl alcohol, then stained using the Papanicolaou method and read by the consultant pathologist on duty. Turnaround time of FNAB results varied from 30 minutes (routine cases) to 1 hour (difficult cases).
During the study period of January 2010 -December 2014, all breast fine needle aspiration cytology cases were retrieved from the cytology logbooks with approval from the research and ethics committee of the institution. Patient demographic data such as age, sex, clinical and FNA findings were included. Ultrasonography and mammogram data were not included in the study since not all patients had them. FNAC without final histopathological findings and histopathological specimens without prior FNAC were not included in this study. The FNA cytology cases were retrospectively reviewed and reclassified according to the National Health Service Breast Screening Programme (NHS-BSP) standards: unsatisfactory (C1), benign (C2), atypical (C3), suspicious (C4) and malignant (C5).
Fine needle aspiration biopsy results that were found to have inadequate or acellular findings such as benign cyst contents, suppurative material, bloody aspirate, abscess, inflammatory cyst, collagenized stroma with rare benign ducts, adipose tissue and fibrosis, and inflammatory lesions with suspicious granulomas were reclassified as C1. C2 were diagnoses of benign conditions such as epidermal inclusion cyst, fibroadenoma, fibroadenoma with fibrocystic changes, fibrocystic changes alone, non-proliferative fibrocystic lesion, non-proliferative breast lesion, proliferative breast lesion including those with lactational changes with minimal atypia and without atypia; proliferative fibrocystic lesion including those without atypia, papillary neoplasm, spindle cell tumor, and suppurative granulomatous mastitis. Proliferative breast lesions and fibrocystic lesions with atypia were reclassified as C3.
Results favoring a more malignant diagnosis were reclassified as C4 or C5. The Pathology Department of Governor Celestino Gallares Memorial Center, provides diagnostic service on cytological studies to the entire province of Bohol. On average, the department conducts 800 -1100 fine needle aspiration cytological examination of masses from different sites per year. The data profile of breast cases in our institution has not been fully established. Studies on FNA cases focusing on the breast alone have not been done to assess the diagnostic performance and accuracy of the procedure.
REVIEw OF RELATED LITERATURE Diagnostic Performance of fine needle aspiration cytology
Fine needle aspiration cytology has become widely accepted as a reliable diagnostic tool for diagnosis breast masses. It is a simple and safe method which yields high diagnostic performances. 7, 8 In 2009, a study in Thailand reviewed diagnostic performances of FNA in breast lesions; the sensitivity of the test was 87.6-94.8% with a specificity of 85.9-94.5% and positive predictive value of 83.4-92.8% negative predictive value of 90.4-97.4% and accuracy of 87.6-94.8% with false positive and false negative rates of 5.5% and 3.3% respectively. 9 Another recent meta-analytical review, including 25 studies of FNA, has shown that FNA cytological analysis of palpable breast masses is highly accurate to differentiate benign from malignant tumors. 10 Core needle biopsy has mostly replaced FNA in Europe and the United States. 11, 12 However, it is still commonly used in Asia and other developing countries with low financial resources. 13, 14 Breast Cancer Experience in the Philippines Breast cancer has been consistently the most common cancer among Filipino women. With an age-standardized incidence rate (ASR) of 47.7 per 100,000 women (1998), it was second only to lung cancer when both male and female cancers were considered. ASRs had increased (1980 -1992) , female residents in highly urbanized cities in Metro Manila were experiencing similar rates in Europe, South America and Oceania. One out of 28 Filipinos who live up to 64 years, and one of 19 who live up to 74 will have breast cancer. 15 In 2000, a local clinical practice guideline from the Philippine College of Surgeons was created recommending patients with a palpable breast mass and in which cancer is suspected. Fine needle aspiration cytology (FNAC) is the initial diagnostic procedure in patients with palpable breast mass. If the FNAC results are benign but clinical findings are highly suspicious for breast cancer, either of one malignant case showed that there was a pre-analytical error of suboptimal sampling or missed sampling due to abundance of cyst fluid (more than 10 cc) with a deep seated malignant tumor that was not reached by the aspirating needle. The other case was missed because the cells that turned out to be malignant were obscured amidst severe inflammation, hemorrhage and necrotic background, reflecting the skill of the reader and the limitation of conventional smear.
Corresponding available histopathological specimens of all FNAC were retrieved and compared. These specimens were primarily obtained from lumpectomies and mastectomies. Core needle biopsy specimens were used when no other sample was available. Concordance of findings between the FNAC and final histopathological outcome were investigated through blind microscopic rescreening of slides by a most senior pathologist. True negative results were cases which turned out to have benign outcomes on final tissue biopsy. True positive results were cases which had malignant outcomes. C1 -C3 Categories were considered to support a benign process while C4 -C5 Categories favor a malignant process. Accuracy, precision, sensitivity and specificity of the procedure were calculated.
RESULTS AND DISCUSSION
From January 2010 to December 2014, there were a total of 5043 fine needle aspiration biopsies done, of which 1465 (29%) were breast cases, composed of 1389 females and 76 males. The average age was 52 years (range, 10 -88 years). A total of 13262 histopathological specimens were received by the pathology department but only 715 (5%) were breast related. There were 306 fine needle aspiration biopsies with corresponding final histopathology specimens (303 females and 3 males) available for the entire study duration ( Table 1 ).
The majority of breast cytology results (160; 52.29%) were the benign C2 category. The malignant C5 was the second largest category at 101 (33.01%). The atypical C3 category ranked third with 23 cases (7.52%) while unsatisfactory C1 category had 13 cases (4.25%) and suspicious C4 category had 9 cases only (2.94%) (Figure 1 ). Individual diagnoses per category were tabulated in Table 2 .
When the final histopathological outcomes were reviewed, there were 120 (39.22%) malignant and 186 (60.78%) benign lesions ( Figure 2 ). Tumor diameters of the malignant and benign cases ranged from 0.8 cm to 10 cm. The maximum number of benign cases was in the age group of 20-24 years while the malignant cases peaked in the age group of 45 to 49 years (Table 3) . For the individual categories, there were 2 out of 13 C1 cases, 7 out of 160 C2 cases, 3 out of 23 C3 cases, 7 out of 9 C4 cases and 101 out of 101 C5 cases that turned out to be malignant. The risks of malignancy for each category were as follows: 15% for C1, 4% for C2, 13% for C3, 78% for C4 and 100% for C5 ( Figure  3 ). Individual histopathological results per category are listed in Table 4 .
Final Histopathological Outcomes

C1 unsatisfactory category
The final histopathological specimens of the 13 cases in the C1 category yielded 11 benign (5 fibroadenoma with fibrocystic changes, 5 fibrocystic changes and 1 ductal hyperplasia with intraductal papilloma) and 2 malignant (2 invasive ductal carcinomas) outcomes. The rescreen process of the FNA slides Experience and technique of the aspirator are the most important factors for specimen adequacy and interpretation of results. 17, 18 Referred slides from biopsies done by clinicians are usually insufficient and often require repeating procedure by a trained pathologist. 19 The sensitivity of aspiration cytology of the breast has been reported to drop significantly (98.2% to 75%) when done by an untrained individual. 20, 21 Technique plays an important role. 17 In this study, the pathologists had variable years of training. The senior pathologist had the least numbers of insufficient specimens and missed lesions.
Imaging such as sonographic and stereotactic guidance is another factor affecting diagnostic accuracy. The cystic, deep seated lesion in this study could have benefited from ultrasound guided -FNAC. Thus, the need to diagnose patients with a combination of physical examination, radiological studies and FNA (triple test) is emphasized.
Smearing, drying artifacts, background materials, thick smears and inadequate fixation were some of the drawbacks seen in conventionally prepared slides. 22 A liquid based preparation could have been used in this study to minimize background inflammation and concentrate cellular material.
23
C2 benign category
Of the 160 C2 benign category cases, 153 were benign and 7 turned out to be malignant. Benign findings included 7 benign phyllodes tumor, 4 chronic granulomatous mastitis, 66 fibroadenoma, 38 fibroadenoma with fibrocystic changes, 28 fibrocystic changes, 1 galactocoele, 3 lipoma, 2 intracystic papilloma, and 4 cases of 
CONCLUSION
Fine needle aspiration cytology is still recognised as an important tool in the diagnosis of malignancy in palpable breast masses despite the increasing preference of clinicians for core needle biopsies. It remains a popular procedure due to its cost-effectiveness, rapidity and reliability especially to low income countries such as the Philippines. However, it is emphasized that FNAC requires clinical and radiologic correlation to reduce false positive and false negative results.
RECOMMENDATIONS
Mammography and breast ultrasound studies are strongly recommended to improve diagnostic accuracy especially for patients with large, cystic breast masses and young patients with strong family history for breast cancer.
tissue fragments suggestive of a papillary lesion. There were 2 ductal carcinoma in situ, 3 invasive ductal carcinomas, 1 papillary carcinoma and intracystic papillary carcinoma.
On rescreening of the 7 false negative C2 cases, majority were pre-analytical errors of suboptimal sampling. The masses were seen to have minimal or rare atypia on FNA. This atypia was usually seen in hyperplastic changes. These patients were likewise young (<40 years old), favoring a more benign process. Another difficulty encountered was the interpretation of papillary lesions. The smears showed moderate cellularity composed of more uniform tall and columnar cells with elongated uniform small, deceptively bland-looking nuclei. The lack of cytomorphological clues of malignancy in these cases led to false negative findings. Indeed, the cytologic diagnosis of papillary lesions remains to be a challenge as experienced by other investigators. 24, 25 C3 atypical category Of the 23 C3 atypical cases, 3 turned out to be malignant and 20 benign. There were three cases of invasive ductal carcinoma which were noted to have abundant atypical cells on FNA. Those with benign outcomes included 3 fibroadenomas, 2 fibroadenomas with fibrocystic changes, 6 fibrocystic changes, 3 benign phyllodes tumors, 5 intracystic papillomas and 1 acute on chronic mastitis. This category has been overused by most pathologists when insufficient atypia is seen to fulfill criteria for a malignant diagnosis. In this study, the percentage of C3 cases that turned out to be malignant was 15%. The frequency of a diagnosis of a malignant lesion in this category is highly dependent on the skill and experience of the reader.
C4 suspicious category
Seven of 9 C4 suspicious category cases turned out to be malignant and were composed of 4 invasive ductal carcinomas, 2 invasive papillary carcinomas, and 1 malignant phyllodes tumor. Benign outcomes included 2 fibroadenomas with fibrocystic changes (FAFCC).
Rescreen of FNA slides of the FAFCC revealed scattered atypical cells with high nuclear to cytoplasmic ratio. The atypical cells appear slightly larger than the normal ductal epithelial cells and comprised more than 20% of the cell population. Pre-analytical and analytical error may have occurred due to missampling and wrong interpretation of the smears.
C5 malignant category
All FNAs that were categorized as C5 turned out to be malignant on their corresponding tissue specimens. The 101 histopathological outcomes were distributed among 89 invasive ductal carcinoma, 3 invasive ductal carcinoma with lobular features, 2 invasive lobular carcinoma, 4 invasive papillary carcinoma, 2 mucinous carcinoma and 1 high grade carcinoma with sarcomatous features.
